From the viewpoints of saving energy and simplification of the process, there is much interest in the direct saccharification of raw starches in ethanol production and other fer mentation industries.
Some fungi produce several forms of glucoamylases (1, 4-a-D-glucan glucohydrolase, EC 3.2.1.3) which differ in raw starch digesting-activity, and the relationship between their structures and functions is of interest.
In a previous paper, " we reported the purification of three forms (a raw-starch digesting form, Gill, and two non-digesting forms, GI and GII) of glucoamylase from Rhizopus delemar, and concluded that GI and GII were derived from GIII through the limited action of the protease (possibly in cooperation with glycosidase) in the crude enzyme preparation, and that only Gill had a specific affinity site, a starch-binding site, for polysaccharides.
Here, we attempted to modify R. delemar glucoamylase GIII with chymotrypsin to determine whether or not a similar modification to the post-secretional modification of the native enzyme into the site-less form occurs, and investigated the properties of the resulting modified enzyme and peptide(s). Protease activity was measured as follows: A reaction mixture of 1 % casein in 50 mM Tris-HC1 buffer (pH 7.5) containing 5 mM CaC12 and 201A of the enzyme solution was incubated at 37C for 30 min.
Then the reac tion was stopped by an addition of 1 ml of 0. 4 M trichloroacetic acid (previously chilled in an ice bath), and then the supernatant ob tained on centrifugation was retained. The activity was expressed as the absorbance at 280 nm of the supernatant. The reaction mixture was electrophoresed in 5%
(A) and 7.5% (B) polyacrylamide gels. The pro teins were stained with Coomassie brilliant blue R-250. A, B, C. D and E, incubation for 0 hr, 3 hr, 6 hr, 9 hr and 24 hr, respectively; F, incubation for 24 hr without addition of chymotrypsin. 72,000, Fig. 1 ).
The activity (U/ml) toward soluble starch remained constant throughout the proteolysis.
Glucoamylase G', the released peptide(s) and chymotrypsin were separated from each other by chromatography on a column of BioGel P-30 (Fig. 2) . Glucoamylase and protease activities were found in fr. 19-40 and fr.50--80, respectively. Glucoamylase G' (fr. 19-24) gave a single band on disc-gel and SDS-gel electrophoresis.
No enzymatic activity was found in fr.83-.-120, which were pooled as the peptide fragment fraction. 
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